Analgesic and anti-inflammatory activities of four transition metal complexes of a Schiff base derived from salicylaldehyde and glycine, viz. [N-salicylideneglycinato diaqua cobalt(II) dimer] (SGCo) 2 , [N-salicylideneglycinato-di-aqua-nickel(ll)dimer] (SGN) 2 , [N-salicylideneglycinato-aquacopper(II)] (SGC) and [N-salicylideneglycinato diaqua zinc(II) dimer] (SGZ) 2 were studied in swiss albino mice. 10 mg/kg (p.o) dose for each compound were selected throughout the research work. The analgesic activity was determined by acetic acid induced writhing and tail immersion methods. All such data were compared with standard drugs at the dose of 10 mg/kg (p.o. The anti-inflammatory activity of the test compounds was determined by the carragenan induced mice paw edema inhibition method.). Analgesic and anti-inflammatory activities of the test compounds at 10 mg/kg (p.o.) were quite comparable to those of standard drugs at 10 mg/kg (p.o.). All these compounds can be considered as potent analgesic and anti-inflammatory agents.
INTRODUCTION
Inflammation is considered as a primary physiologic defense mechanism that helps body to protect itself against infection, burn, toxic chemicals, allergens or other noxious stimuli. An uncontrolled and persistent inflammation may act as an etiologic factor for many of these chronic illnesses [1] . Although it is a defense mechanism, the complex events and mediators involved the inflammatory reaction can induce, maintain or aggravate many diseases [2] . Currently used anti-inflammatory drugs are associated with some severe side effects. Therefore, the development of potent anti-inflammatory drugs with fewer side effects is necessary. In recent years, schiff bases are widely used in formulating various types of drugs for their diversive biological activities [3] [4] [5] [6] [7] . The antimicrobial activities of (SGCo) 2 , (SGN) 2 , (SGC) and (SGZ) 2 have been previously studied [8] . It has also been found that these four complexes have been successfully utilized as anticancer agents against Ehrlich Ascites Carcinoma (EAC) cells in swiss albino mice [9] . Since cancer is often associated with pathological problems, fever, inflammation, pain etc and as anticancer agents not only kill the tumor cells but also cure the accessory symptoms. An attempt has been made here to study the analgesic and anti-inflammatory activities of these four Schiff base complexes.
MATERIALS AND METHODS

1. Chemicals
All chemicals and reagents used to carry out the research work were of reagent grade.
Experimental animal
Swiss albino mice of 5-7 weeks old, weighing 25-30 gm were collected from International Centre for Diarrhoeal Disease Reasearch, Bangladesh (ICDDR"B) Mohakhali, Dhaka (Bangladesh).
3. Animal care
Mice were kept in iron cages with saw dust and straw bedding which was changed once a week regularly. Standard mouse diet (recommended and prepared by ICDDR"B) and water were given in adequate.
4. Ethical clearance
Protocol used in this study for the use of mice as animal model for research was approved by the University Animal Ethical Committee (27/08/RUBCMB).
5. Synthesis of the test compounds
The procedure for the synthesis of the test compounds was similar to that described in the literature [10] .
6. Characterization
The formation and purity of these compounds have been confirmed by taking melting points, infrared spectra, NMR and analytical data [8] . Some physical properties and analytical data of the compounds have been presented in Table 1 . 
8. Determination of median lethal doses (LD 50 )
LD 50 values were estimated by the "acute toxicity test" as described elsewhere. The test compounds were dissolved in 3 % DMSO administered orally to different groups with increasing doses. Six animals were taken in each group. Mortality was determined after 24 hours of treatment. The dose, at which the 50 % mice survived, was considered as LD 50 value of the compound.
9. Acetic acid induced writhing test for analgesic activity
The analgesic activity of the samples was also studied using acetic acid-induced writhing model in mice. Test samples and vehicle were administered orally 30 min before intraperitoneal administration of 0.7 % acetic acid but Diclofenac sodium was administered intraperitonially 15 min before injection of acetic acid. After an interval of 5 min, the mice were observed for specific contraction of body referred to as "writhing" for the next 10 min [11] .
10. Tail immersion test for analgesic activity
The procedure is based on the observation that morphine like drugs selectively prolongs the reaction time of the typical tail withdrawal reflex in mice [12] . About 1-2 cm of the tail of mice was immersed in warm water kept at temperature of 55-60 °C. The reaction time was the time taken by the mice to deflect their tails. The first reading was discarded and the reaction time was recorded as a mean of the next three readings. A latency period of 20 seconds was taken as complete analgesia and the measurement was then stopped to avoid injury to mice. The latent period of the tail-flick response was determined before and 0, 30, 60 and 90 min after the administration of drugs.
11. Anti-inflammatory activity
Swiss albino mice were divided into five groups of six animals each. The test groups received orally 10 mg/kg of each sample. The reference group received diclofenac sodium (10 mg/kg, p.o) while the control group received vehicle (1 % tween 80). After 1h, 0.1 mL, 1 % w/v carrageenan suspension in normal saline was injected into the subplanatar tissue of the right hind paw [13] . The paw volume was measured at 30 min. 1, 2, 3 and 4 h after carageenan injection using a micrometer screw gauge. The percentage inhibition of the inflammation was calculated from the formula:
Whereas D 0 was the average inflammation (hind paw edema) of the control group of mice at a given time, D t was the average inflammation of the drug treated (i,e sample or reference diclofenac sodium) mice at the same time.
1Statistical analysis
The data were expressed as mean ±SEM. Statistical analysis was performed one-way ANOVA followed by Dunnett"s multiple comparison test using sigma stat software (version 2.0, Jandel Scientific Inc. USA).
RESULTS AND DISCUSSION
LD 50 values of HHP, PDH and PHP were found to be 95, 80 and 100 mg/kg body weight (p.o.) respectively. To the carrageenan induced paw edema in mice, the compound showed inhibition on paw edema compared to the control group (Table 2) . Table 2 . Anti-inflammatory activity of test the compounds by carrageenan induced paw edema in mice.
Numbers of mice in each group were six. Results are shown as mean.
Carrageenan induced oedema has been commonly used as an experimental animal model for acute inflammation and is believed to be biphasic. The early phase (1-2 h) of the carrageenan model is mainly mediated by histamine, serotonin and increased synthesis of prostaglandins in the damaged tissue surroundings. The late phase is sustained by prostaglandin release and mediated by bradykinin, leukotrienes, polymorphonuclear cells and prostaglandins produced by tissue macrophages [14] . Since the compound inhibited paw edema induced by carrageenan in the second phase and this finding suggests a possible inhibition of cyclooxygenase synthesis by the compound and this effect is similar to that produced by non-steroidal anti-inflammatory drugs such as indomethacin, whose mechanism of action is inhibition of the cyclooxygenase enzyme. The tail withdrawal reflex times following administration of the compounds were found to increase. The result of the compound was comparable to the reference drug Diclofenac sodium Table 3 . Diclofenac-sodium, the reference analgesic drug (10 mg/kg, p.o.) exhibited significant analgesic effects; while the compounds (10 mg/kg, p.o.) produced such response moderately. The tail flick method is commonly used for assessing central antinociceptive response. The method is further distinguished by their tendency to respond to the pain stimuli conducting through neuronal pathways as tail immersion mediates a spinal reflex to nociceptive stimuli [15] . Narcotic analgesics inhibit both peripheral and central mechanism of pain, while non steroidal anti-inflammatory drugs inhibit only peripheral pain [16] [17] . However, the mechanism(s) behind the central analgesic response of the compound is not completely understood and may need further investigation. Table 4 shows the effects of the compound of on acetic acid-induced writhing in mice. The oral administration of the compound inhibited writhing response induced by acetic acid. Acetic acid induced writhing response is a sensitive procedure to evaluate peripherally acting analgesics and represents pain sensation by triggering localized inflammatory response. Such pain stimulus leads to the release of free arachidonic acid from the tissue phospholipid [18] . The response is thought to be mediated by peritoneal mast cells [19] , acid sensing ion channels [20] and the prostaglandin pathways [21] . The organic acid has also been postulated to act indirectly by inducing the release of endogenous mediators, which stimulates the nociceptive neurons that are sensitive to NSAIDs and narcotics [22] . It is well known that non-steroidal anti-inflammatory and analgesic drugs mitigate the inflammatory pain by inhibiting the formation of pain mediators at the peripheral target sites where prostaglandins and bradykinin are proposed to play a significant role in the pain process [23] .
In addition, it was suggested that non narcotic analgesics produce their action by interfering with the local reaction to peritoneal irritation thereby reducing the intensity of apperent nervous stimulation in the acetic acid induced writhing test, a model of visceral pain [24] . Therefore, it is likely that the compound have exerted its peripheral antinociceptive action by interfering with the local reaction caused by the irritant or by inhibiting the synthesis, release and/or antagonizing the action of pain mediators at the target sites [25] .
CONCLUSION
The above findings clearly demonstrated that both central and peripheral mechanisms are involved in the antinociceptive action of the test compounds. However, further studies are necessary to examine the underlying mechanisms of analgesic and anti-inflammatory effects. 
